Effect of urea denaturation on tryptophan fluorescence and nucleotide binding on tubulin studied by fluorescence and NMR spectroscopic methods.
Tubulin, the major protein of microtubules, has been shown to be an example of protein undergoing multistep unfolding. Local unfolding and stepwise loss of a number of characteristic functions were demonstrated. In order to understand urea induced effects on tryptophan fluorescence and nucleotide binding on tubulin, both fluorescence and NMR techniques were used. Tubulin was denatured by different urea concentrations. The present experiments were carried out at concentrations of tubulin (to approximately 10 microM) at which most of the protein will be in the dimeric state. Quenching studies in the presence of KI suggest that all the tryptophans are fairly solvent exposed. Similar studies using acrylamide as quencher, suggest unfolding of tubulin at these protein concentrations to be an apparent two state process between the native and the completely unfolded states unlike at low concentrations where a partially folded intermediate was observed. No observable effects of the nucleotide or the metal ion on tryptophan fluorescence were observed. An attempt was made using NMR to monitor the changes in the nucleotide interaction with tubulin as the protein is unfolded by urea denaturation. No significant effects were observed in the binding of the nucleotide to tubulin by urea denaturation.